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COMMUNITY LEVEL IMPACT ASSESSMENT --

EXTENSION APPLICATIONS

Rural areas ‘and small towns are now faéing many challenges and a new
set of problems has developed for local government. The population influx'
to nonmetro areas has brought new and increased demands for community services.
Preliminary 1980 census figures indicated that metropoli;an counties increased
by about 15 percent whereas metropolitan counties increased by about 9
percent from 1970 to 1980 [1]. Many mining, resort-retirement and urban fringe
counties grew by 40 to 50 percent or more. At the other extreme, nearly 500
of the 2485 nonmetropolitan counties continued to decline in population during
the 1970's [11].

The trend toward fiscal federalism, inflationary pressures, and high
interest ratés.all combine to create plénning and development problems for
local decision-makers. Rapid population growth greatly magnifies thesie already
serious problems. Planning community services often entails large capital out-
lays and, thus, it is important to base plans on available employment, income
and population information. A mistake of building a water or sewer t:i'eatment
plant too large or too small can be very expensive and embarrassing to
elected officials. Similarly, decisionmakers in declining or stagnating rural
areas need to properly plan so that their scarce resources are efficiently al-
located.

Extension personnel can aid local decisionmakers with a locally applicable
community impact model. The objective of this paper is to illustrate how
Extension professionals can utilize community impact models. More specifically ¢t

objectives are:




1. to review several community impact models

2. to illustrate the application of a community impact model; and

3. to discuss ghe Extension challenge of delivering community impact

models.
RESEARCH SUPPORT FOR IMPACT MODELS

Impact models describe economic and demographic changes which affect
both the public.and private sectors. Private sector impacﬁs include em-
ployment, income, and output changes by economic industry or group. Pub-
lic sector impacts ‘include the fiscal aspect of economic development. What
effect does growth have on local gbvernment revenue as well as the need for
public services. Population changes and demographic trends are related to all
these impacts. With shifting populations, economic changes, and energy develop-~
ment, reliable impact models are increasingly useful.

Brief Review of Some Impact Models

Many types of models and methodologies have been developed. These range
from economic base analysis to complicated community simulation models. Shaffer
and Tweeten [12] present an early version of an impact model developed to measure
the impact of new industry on rural communities in Oklahoma. The model provides
results of private impacts, public séctor impacts and'séhéol district impacts.
A framework for calculating net gain (loss) to the community was also included in
order to estimate reasonable "inducement' levels that communities might offer
potential manufacturing employees. The model is notable because of the emphasis
placed on making it usable and understandable to local leaders. The model utilizes
partial budgeting tgchniques and is a single period tool with no dynamic time

considerations. Shaffer and Tweeten note the difficulty of estimating the indirect



and induced effects at the community level because there are no published rural
community input-output tables. Two conclusions reached by the authors are that
industrial impacts vary over different economic sectors and differ among com-
munities.

Ford [5] presents a computer model that is designed to describe the impacts
of locating large power planﬁs near small, isolated communities. Small towns
in the western states that experience this type of impact generally go through
an initial '"boom" period with rapid expansion. Following the initial construc-
tion phase, economic and demographic changes tend to level off. Cﬁaracteristics
of the immigrating population during the construction phase are often quite dif-
ferent from the characteristics of the indigenous population. Public service
capital and economic activity are often expanded to support the rapid popu-
lation growth putting a strain on the public sector. Following completion of the
energy project, a '"bust" period often follows. Tax revenues decrease and the local
government is léft with excess capacity in the public sector. The BOOM 1
model [5] provides econom;c, demographic, public service, and fiscal projec-
tions of the proposed impacts. Yearly projections for the city of interest
are provided. A series of feedback loops‘are utilized to provide dynamic pro-
jections from year to year.

Clayton and Whittington [2] present an impact médel developed for use in the
state of Florida. The model is an ex ante evaluation of the impacts of com-
munity growth. Output includes employment and population changes resulting from
an outside impact such as a new industry. Private sector impacts include such
variables as direct, indirect and induced sales from the impact being analyzed.
Public sector impacts include projection of local revenues and expeditures. A net
fiscal surplus (deficit) is calculated along with a break-even property assessment
ratio. City, county, and school district levels of goverment are included. The

Florida model emphasizes user access with default data provided when local data
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are unavailable. This type'of data aﬁailability increases the usefulness of the
model and allows more timely analysis.

A model has been developed in North Dakota [7] which is designed specifically
to measure the impact of energy developments. The model provides annual impact
and baseline projections of key variables. Impacts 6f energy resource develop-
ment can be measured for employment, population, settlement patterns, school
enrollments, housing requirements, and public sector costs and fevenues.

Like the model for Florida [2], the North Dakota model relies heavily on the in-
put-output portion of the model. Output is provi&ed at the state, county,
city and school district levels. Also, the complex process of interfacing
economic projections with population growth is well documented.

| Fox [6] discusses the development of impact models from a user's
viewpoint. Governments at all levels aré faced with decisions that would
be greatly aided by impact model forecasts. Fox emphasizes the fact that
user confidence will be enhanced by more accurate and useful models, thus in-
creasing clientele support. For users to utilize models to best advantage, they
need to understand the basic model assumptions and structures. If information is
clearly communicated to the layman users, then less misinterpretation will occur.
Users should be encouraged to ask as many questions as necessary to understand the
model.

As can be seen from a very brief review of impact models, a wide range of
methodologies exists. Some models measure energy resource development impacts,
some measure the results of industrial development. Some impact models can
also project baseline growth to compare to the resulting growth from some gut-
side impact. Developing new and innovative methodologies is necessary to
continually improve the models used. Adaptation of existing models provides
additional checks on model validity. Model builders should utilize the 1980
Census results to improve and verify modeling efforts. It is critical for the

’

successful utilization of all impact models to make outputs usable and under-
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standable.for decisionmakers. From the viewpoint of an Extension worker, the most
useful model would be: (1) dynamic; (2) community specific; and (3)
easy to adapt to each community.
A community impact model has recently been developed at Oklahoma State
University (0SU) which relys on the works referenced above [13]. To
facilitate Extension application, special efforts ﬁave been made to make
the model dynamic, community specific, and easy to adapt. The OSU model
is discussed in detail in the following section.

The 0SU Community Impact Model

An aggregrate overview of the OSU community.impact model is presented in
Figure 1. The model has four main sections: an economic account, a capital
account, a demographic account and a government account. fhe economic por-
tion of the model is the driving'force of the model.. It includes a community
specific input-output model and a gravity model. The gravity model is employed
to determine the'sérvice are; of a community} A location quotient technique
is applied to a fegional or state input—output model to derive a community
specific input-output model. The community model is made dynamic through the
use of equations which predict final demand over time.

A capital account allows for the simulation investment and its effects
on the economy. The demographic portion of the model is a typical birth,
death, population projection model with migration being an equalizer to
match up people with available jobs in the economic sector. The government
sector estimates the need for services based on community service usage co-— .
efficients.

To illustrate the model, a recent application is presented. The
community simulation and impact model was applied to the community of Holdenville,
Oklahoma. The model simulated values for economic and demographic variables by
yeér from the base year of 1972 to 1991. Projections of employment for selected
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years are presented in Table 1. Many'of the future jobs are expected in
the service type sectors of wholesale and retail trade, finance and insurance
and educational and professional services. Proprietor employment is projected
to increase slightly. The model projects ﬁopulation by age and sex categories.
Aggregate data for the community and for the service area are shown in Table 2.
Population is projected to increase from 8,756 in 1972 to 11,182 in 1990.
The 1980 population was projected at 8,939. Preliminary 1980 census data
show a population of 9,201.

| The government component, which predicts service needs, is probably the
most useful secfion of the model. Projected community service needs for
the Holdenville area are shown in Table 3. Hospital bed days are projected
to increase from 16,508 in 1980 to 19,319 in 1990. These estimates are based
on estimated population by age and sex in hospital utilizatisn rates for
each age and sex category [8]. For each community service, detailed
research has been completed to facilitate usége predications based on local
conditions. An estimacion of general fund revenue which will be available
to Holdenville to support additional services and other local government func-
tions was made for each year from 1972 through 1991. Annual revenues for
selected years are presented in Table 4.

The data in Tables 1 through 4 reflect gro&tﬂ.as is currently occuring

in the area and can be referred to as "base run" information. If a new
plant or some other development activity was expected, its impact could be
simulated. For example, assume a new plant employing 50 workers is ex-
pected to locate in Holdenville in 1982. The community simulation and impact

model can be run and comparisons of the estimates made with base year estimates

to measure the impact of the plant. Selected impacts measured in this way are

lFor a summary of community service studies, see [47.
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TABLE 1

PROJECTED EMPLOYMENT BY SECTOR FOR HOLDENVILLE, SELECTED YEARS*

YEAR

SECTOR 1972 1975 1980 1985 1990
AGRICULTURE, MINING 164 184 220 273 343
CONSTRUCTION 34 62 63 98 156
MANUFACTURING ~- NONDURABLE 178 153 117 109 109
MANUFACTURING ~- DURABLE 1 143 121 142 168
TRANSPORTATION 25 30 30 34 41
COMMUNICATION, UTILITIES 60 43 30 30 31
WHOLESALE AND RETAIL 252 312 365 493 693
FINANCE, INSURANCE AND REAL ESTATE 256 298 355 461 616
EDUCATIONAL AND PROFESSIONAL SERV.‘ICES 629 703 803 989 1,262
TOTAL WAGE AND SALARY 1,599 1,928 2,104 2,629 3,419
TOTAL PROPRIETOR 1,112 1,161 1,106 1,125 1,133
TOTAL 2,711 3,089 3,210 3,754 4,552

*Source [13]
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TABLE 2

PROJECTED POPULATION FOR HOLDENVILLE AND SERVICE AREA, SELECTED YEARS*

1972 1975 1980 15804 1985 1990

HOLDENVILLE 5,222 5,388 5,215 5,373 5,662 6,397

SERVICE AREA 3,534 3,723 3,724 3,828 4,152 4,785

TOTAL 8,756 9,109 8,939 9,201 9,814 11,182

APreliminary Census Data

*Source {13]
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TABLE 3

PROJECTED COMMUNITY SERVICE NEEDS FOR HOLDENVILLE AND SERVICE AREA, SELECTED YEARS#

YEAR
COMMUNITY SERVICE 1973 1975 1980 1985 1990
HOSPITAL BED DAYS ' 16,364 17,163 16,508 17,535 19,319
PHYSICIAN VISITS (CLINIC) . 30,744 32,240 31,565 34,535 39,224
AMBULANCE CALLS
HOLDENVILLE 227 240 233 244 261
. SERVICE AREA ‘ 108 118. 124 140 162
TOTAL 335 358 357 384 423
FIRE CALLS | |
HOLDENVILLE . 83 86 84 91 103
SERVICE AREA . : 56 60 60 66 17
TOTAL ' 139 146 144 157 180
WATERA (THOUSAND GALLONS/YEAR) 168,600 176,158 170,764 185,893 209,486
SEWERA (GALLONS/DAY) 519,328 541,656 524,553 569,796 643,512
SOLID WASTE® (CUBIC YARDS/DAY) 389 406 393 427 483

Aoldenville Community only

*Source [13]
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TABLE 4

PROJECTIONS FOR GENERAL FUND REVENUE FOR

HOLDENVILLE, SELECTED YEARS*

" YEAR

1973 1975 1980 1985 1990

THOUSANDS OF CURRENT DOLLARS

SALES TAX . 223 . 309 519 922 1,688
ALCOHOLIC BEVERAGE TAX 30 32 31 33 38
USER CHARGES AND OT}|{ER 200 207 - 200 218 _ 246
TOTAL - 463 548 750 1,173 1,972

kSource [13]
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presented:in Table 5. The simulation model projects wage and saiary emp loy~
ment t& increase by 115 in 1982 and 94 in 1990 due to the new plant.
Likewise, physician visits are projected to increase due to the plant by 799
in 1982 and 550 by 1990.

A major function of the OSU.community impact model is to allow decision-
makers to estiméte the impact of a change in their community's economy on com-
community service needs and community revenues. They can then determine when the
capacities of existing systems will be reached and what capacities should be
designed into system constructions or renovations. If researchers are to
continue serving community decisionmakers, we must constantly strive to improve
our abilities to simulate and predict the impacts that changes will have on
communities.

Adaptation of Impact Models

Model adaptation inveives converting a model used in one state for use in
another state or area. This process can be successfully accomplished if care is
taken to replacé original data with more appropriate data for the new area being
considered. This can take considerable time, but may be considerably more
efficient than developing a new model from "scratch". Examples of model adapta-
tion include a model developed for Virginia [9]. The Virginia model draws from
the work of Shaffer and Tweeten [12] and provides similar output. Another
adaptati:r. is the model developed for Texas [10] which follows the methodology
developed in the North Dakota model.

Alternate daté sources and estimating techniques should be considered when
adapting a model for use in another state. Murdock et al. (1980) notes that
the effort should not.be taken lightly. If possible, a member of the team
building the original model should be consulted during the effort. The
Oklahoma community impact model is presently being adapted for use in a

Texas community. The model will be used to predict both baseline growth and the

impact of energy developmeut. Again, special state-by-state considerations become

14
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TABLE 5

PROJECTED IMPACT FROM 1982 TO 1990 FOR SELECTED YEARS DUE TO

NEW PLANT LOCATION IN HOLDENVILLE IN 1982%

YEAR

1982 1985 1987 1990
WAGE AND SALARY EMPLOYMENT 115 166 115 9%
POPULATIONA 225 317 208 £ 156
HOSPITAL BED DAYSA 440 603 388 283
PHYSICIAN VISITSA 799 - 1,122 735 550
AMBULANCE CALLSA 10 15 9 7
FIRE CALLSA | 4 5 4 3
WATERA (MILLION GALLONS/YEAR); 7.3 10.5 6.8 5.2
SEWER® (THOUSAND GALLONS/DAY) 23 33 21 16
SOLID WASTE® (CUBIC YARDS/WEEK) 17 25 16 12
GENERAL REVENUE ($1000) 25 37 27 25

AHoldeaville Community only

#Source [13]
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important. Differences in tax structure, governmental organizatién, economic
trends and other structural considerations are important as well as obvious
data source differences.

THE EXTENSION CHALLENGE
Debertin and Goldman [3] list several functions for Extension profession-
als in.impact analysis:

(1) education and training,

(2) assistance in interpreting and understanding a report,

(3) working with local government in doing an impact analysis, and

(4) advice on selecting consultants.

This paper has presented a community impact model which is being used
for categories 1, 2, and 3. In working with local government leaders to conduct an
impact analysis it is necessary to interpret and aid in understanding the
analysis. This type of close'work with local officials provides the educational
opportunity that Extension is well suited for.

Several aspécts of the delivery of community impact information to local
decisionmakers are critically important to Extension workers. Community simu-
lation and impact models must be easily adaptable to specific communities, and
they must be accessable for quick delivery. The OSU community simulation model
is programmed with default data. Thus, if local data are mot available, values
of variables in the model will be used. The modél requires base year data for
employment, population and miles from neighboring communities. Once these data
are entered, it can be run for any community. Default data can easily be changed
if local decisionmakers have more accurate local data. An example of the
interactive portion of tl.e computer program is shown in the Appendix. The
computerized and interactive program allows flexible and timely results for
the user.

It is usually important to respond to information needs of local decision-
makers as rapidly as possible. The 0SU model is written to facilitate rapid

ERIC 16
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output of informatioﬁ which can be readily compiled into a community report.

OSU personnel attempt to complete analyses within 2-4 weeks of a request. Then,
a computer terminal is taken to the field when the study is presented so that
additional community simulation runs can be made if local decisionmakers wish
to change certain variables.

Another important element of the successful delivery of information from
the OSU community impact model is to leave several copies of the final report with
community leaders. This provides them with a reference for future use and
glso makes them more aware of Extension's services. It is often seen by
community leaders of other communites, resulting in more requests and building
Extension's clientele. In summary, as Extension workers, we need to provide
(1) community specific analyses; (2) quick responses to éommunity reque;ts;
and (3) written reports of results of analyses to each cémmunity. Used in
.this way, coﬁmunity impact models will serve to build an Extension clientele

as assistance is given to leaders of rural communities.
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284.

FEMALE 60-64
288.

FEMALE 65-69
255.

FEMALE 70-79
303. B
FEMALE 80+ -
130.

WHAT IS THE CITY POPULATION FOR YOUR COMMUNITY FOR THE YEARS THAT THE REVENUE D
%TA IS FOR 7

sS2z2e.

THE SALE TAX FOR YUU COMMUNITY FOR THE MOST RECENT YERR IS ?

210. 0299

WHAT WAS THE ACOHOL BEVERRGE TAX FOR YUUR COMMUNITY INTHE MOST RECEMT YEAR 7
31.33454

WHAT WAS THE OCCUPATION TAX REVENUE FOR YOUR CUMMUNITY IN THE MOST RECEMT YEHQ
7

1. 044485

WHAT WAS THE FRANCHISE TAX REVENUE FOR YOUR COMMUNITY "IN THE MOST RECENT YEAR ?
35. 95733

HOW MUCH REVENUE WAS GENERATED FROM LICENSES AND PERMITS FOR THE MOST RECENT YE
R 7

0.522243 -

HOW MUCH REVENUE WAS GENERATED THROUGH COURT FINES ?

36. 13474

40W MUCH REVENUE WRS GENERRTED FROM OTHER SOURCES 7?
31.33454

HOW MUCH REVENUE IS THERE FUR THE STREET AND ALLEY FuUND 7
39.35771

THE TOTAL NUMBER OF INDUSTIRES ESTIMATED TO BE IN YOUR COMMUNITY IS 2
5.

‘HOW MUCH REVENUE WAS GENERATED FROM POLICE SERVICES ?

- .

7.311396

THE AMOUNT OF REVENLUE RECEIVED FROM GHRBHGE SERVICE WAS T
66. 32479

~THE AMOUNT 0OF REVNUE FROM THE CEMETARY WAS ?

?'311396

.THE AMOUNT OF REVENUE FROM THE LANDFILL SEVYICE IS ?
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THE ANUAL CHANGE [N THE éHTIU 0° WAGE AND SHALFARY
EMPLOVMENT TQ TOTAL EMPLOYMENT BY SECTOR IS THE FOLLOWING.

Al6 SECTOR 1 1.02900 ;
Al6 SECTOR 2 1.01800
AlS SECTOR 1 1.00000
Al6 SECTOR 4 1.00000
Alé SECTOR 5 1.01000
Alé SECTOR ¢ 1.00500
A16 SECTOR 7 1.01200
A16 SECTOR @ 1.C1700
A16 SECTOR -9 1.00300
po YOU WISH TO CHANGE IT ?:
NO
THE ANUAL GROWYTH RATES FOR WAGE RATES IS THE FOLLOWIN G.
SECTOR 1: 1.28000000
SeCTOR 2: 1.04900000
SECTOR 3: 1.06000000
SECTOR 4: 1.10100000
SECTOR 5: 1.10000000
SECTOR 6: 1.08600000
SECTOR 7: 1.03600000
SECTOR g: . 1.10400000
SECTOR 9: 1.06000000
»pg Yau WANT TO CHANGE THEM 2 :
N

THE ANUAL GROWTH RHTES FOR PROPRIETOR INCOME IS THE FOLLOWING.
‘SECTOR 1: 1.14500000

SECTOR 2: 1.00800000
SECTDR 3: 1.05500000
SECTOR 4: 1.10000000
SECTUR S: 1.09000000
SECTOR 6= 1.08200000
SECTOR 7: 1.02000000
SECTOR @: 1.08000000
SECTOR 9: 1.05000000 T
ng‘YDU WISH TO CHANGE THEM ?2: .
N
THE ANUAL INCREASE IN TRAMSFER PAYMENTS IS. 1.12440014
pg YOU WISH TT CHANGE IT ?CYES OR NO):
p .
THE HNUHL GROWTH IN PROPERTY INCOME IS THE FOLLOWING. 1.15100002
pg YOU WISH TO CHANGE . IT-2:
” ]
‘THE ANUAL CHANGE IN OTHER LABOR INCOME IS THE FOLLOWING. 1.16559%82
pg YOU WISH TQO CHRNGE IT ?: '
N
THE ANUAL CHRNGE FOR THE RATIO OF SOCIAL .SECURITY
PAYMENTS TO WAGE AND-SALARY INCOME IS THE FOLLOWING. 1.01459980
gﬂ YOU WISH TO CHANGE THIS VALUE ?-
N . -
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